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I INTRODUCTION 

Current p r a c t i c e  i n  the  manufacture of g lass - re inforced  p l a s t i c  

m a t e r i a l s  involves  a p p l i c a t i o n  of a " f i n i s h t 1  on t h e  cleaned g l a s s  f i b e r  

p r i o r  t o  a p p l i c a t i o n  of t h e  r e s i n .  The most cmmon f i n i s h e s  a r e  a lkeny l -  

or a l k y l - s i l a n e  types  of f i n i s h e s  which, presumably, a r e  bonded t o  the 

g l a s s  su r face  v ia  s i l icon-oxygen-si l icon chemical l i nkages .  The a lkeny l  

or a l k y l  groups of the  s i l a n e  " f in i sh"  provide "handles" f o r  bonding t o  

t h e  subsequently appl ied  polymer phase.  

Glass-reinforced p l a s t i c  ma te r i a l s  prepared i n  t h i s  way a r e  s u b j e c t  

t o  a number of shortcomings.  For example, t h e i r  mechanical p r o p e r t i e s  

change g r e a t l y  wi th  age, and e s p e c i a l l y  wi th  exposure t o  wa te r .  Fur ther ,  

t h e  i n i t i a l  mechanical p rope r t i e s  vary g r e a t l y  from one l o t  of product t o  

a n o t h e r .  Much evidence gained from the  f i e l d  and from product development 

s t u d i e s  p o i n t s  t o  ''bonding" between the  g l a s s  phase and the polymer phase 

a s  t he  s e a t  of many of these  sho r t can ings .  

This  p r o j e c t  i s  a study of o the r  types of t'bondinglt between organic  

phase and g l a s s  phase which i s  not dependent upon the  hydro lys i s - l ab i l e  

Si-0-Si l inkage  which i s  supposedly present  w i th  s i lane- type  
I t  f i n i s h e s  . I t  

I1 OBJECTIVES 

The u l t i m a t e  ob jec t ive  of t h i s  work is  t o  i n v e s t i g a t e  methods f o r  

bonding" a polymer t o  a g l a s s  s u b s t r a t e  via a s i l icon-carbon chemical 
11 

1 inkage.  

The o b j e c t i v e  of t h i s  Phase I i s  t o  i n v e s t i g a t e  methods f o r  halo-  

gena t ion  of a g l a s s  sur face ,  with format ion of s i l i con -ch lo r ine  or s i l i c o n -  

f l u o r i n e  bonds. 
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The ob jec t ive  of a f u t u r e  Phase I1 i s  t o  i n v e s t i g a t e  u t i l i z a t i o n  of 

surface-based s i l icon-halogen bonds f o r  formation of s i l icon-carbon bonds. 

This  f i r s t  q u a r t e r  of t he  work per iod was requi red  t o  o b t a i n  s t a r t i n g  

m a t e r i a l s  and t o  cons t ruc t  appara tus .  

S t a r t i n g  Mate r i a l s  

On hand, a s  of August 30, a re :  Ottawa sand, a f i n e  grade of about 

99% SiO,; Cab-0-Sil, a submicroscopic q u a r t z  powder of 99.0% - 99.1% 

SiO,; Eccospheres S-1, composed of thin-walled qua r t z  bubbles of >95% 

SiO,; and t h r e e  pol i shed  q u a r t z  c r y s t a l s ,  1/4- in .  x 3/4- in .  x 3/4-in. ,  

each c r y s t a l  cu t  a long  one of the t h r e e  coord ina te  axes  of the SiO, c r y s t a l .  

Other s t a r t i n g  m a t e r i a l s  w i l l  be obtained a s  needed. 

Apparatus 

A f luidized-bed r e a c t o r  has been prepared from Vycor tub ing  and 

s p h e r i c a l - j o i n t  f i t t i n g s .  I t  i s  equipped wi th  a t ubu la r  e l e c t r i c a l  hea t -  

ing  furnace,  a chromel-alumel thermocouple, and a flow meter f o r  measuring 

t h e  f low-rate  of r e a c t a n t  gases .  

Experimental  

A t r i a l  run has been made, based on the  r e a c t i o n  between carbon, 

ch lo r ine ,  and Ottawa sand.  

2C1, + SiO, + 2C SiC1, + 2CO 

I V  FUTURE WORK 

Work dur ing  the  next qua r t e r  w i l l  emphasize the  r e a c t i o n  between 

q u a r t z  and c h l o r i n a t i n g  a g e n t s .  

Respect f u 1 1 y submit t ed , 

DlC:sks 

David L .  Chamberlain 
Senior  Organic Chemist 
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